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Regulations versus HealthRegulations versus Health

Not every drinking water Not every drinking water 
contaminant of health consequence contaminant of health consequence 
gets regulatedgets regulated
Not every regulated contaminant has Not every regulated contaminant has 
health consequencehealth consequence



The Safe Drinking Water ActThe Safe Drinking Water Act
Federal law to protect public from Federal law to protect public from 
drinking water contaminants of drinking water contaminants of 
health concernhealth concern
Adopted 1974Adopted 1974
Significant amendments in 1986, Significant amendments in 1986, 
19961996
1986 amendments had explicit 1986 amendments had explicit 
health goals and risk management health goals and risk management 
approachesapproaches



The Safe Drinking Water Act The Safe Drinking Water Act 
Directs EPA's DW RegulationsDirects EPA's DW Regulations
Maximum Contaminant Level GoalsMaximum Contaminant Level Goals
–– Not enforceable, but direct MCL selectionNot enforceable, but direct MCL selection
–– "Each MCLG...shall be set at the level at which no known "Each MCLG...shall be set at the level at which no known 

or anticipated adverse effects on the health of persons or anticipated adverse effects on the health of persons 
occur and which allow an adequate margin of safety"occur and which allow an adequate margin of safety"

National Primary Drinking Water National Primary Drinking Water 
RegulationsRegulations
–– EnforceableEnforceable
–– Set as close as feasible to Set as close as feasible to MCLGsMCLGs
–– Feasible analytical methods, treatment technologiesFeasible analytical methods, treatment technologies
–– Administrator can adjust MCL for cost reasonsAdministrator can adjust MCL for cost reasons

Other regulatory applications generally not Other regulatory applications generally not 
consideredconsidered



How a Drinking Water How a Drinking Water 
Regulation is Put TogetherRegulation is Put Together

A contaminant is identified as being of A contaminant is identified as being of 
possible health concern in drinking waterpossible health concern in drinking water
The contaminant is listed on the EPA DW The contaminant is listed on the EPA DW 
Contaminant Candidate ListContaminant Candidate List
Health, occurrence and exposure Health, occurrence and exposure 
information are collected for preliminary information are collected for preliminary 
risk assessmentrisk assessment
A determination is then made on whether A determination is then made on whether 
there exists an opportunity to reduce there exists an opportunity to reduce 
public health risks by regulationpublic health risks by regulation



How a Drinking Water How a Drinking Water 
Regulation is Put Together, 2Regulation is Put Together, 2
After a determination to go forward is After a determination to go forward is 
made, the regulatory elements are made, the regulatory elements are 
developeddeveloped
–– Risk assessments to determine potential Risk assessments to determine potential 

standards and to quantify benefitsstandards and to quantify benefits
–– Analytical methods for the levels of concernAnalytical methods for the levels of concern
–– Treatment methods to achieve complianceTreatment methods to achieve compliance
–– Cost analyses for compliance and enforcementCost analyses for compliance and enforcement

MCLG and feasible MCLG and feasible MCLsMCLs are suggestedare suggested



How a Drinking Water How a Drinking Water 
Regulation is Put Together, 3Regulation is Put Together, 3
Draft MCL is selected based on Draft MCL is selected based on 
benefits/costsbenefits/costs
Draft MCL and other regulatory elements Draft MCL and other regulatory elements 
are reviewed by EPA and OMB, then are reviewed by EPA and OMB, then 
proposedproposed
Public comments are taken and addressedPublic comments are taken and addressed
Final NPDWR is reviewed by EPA and OMB Final NPDWR is reviewed by EPA and OMB 
again, then promulgatedagain, then promulgated
Implementation and enforcement follow Implementation and enforcement follow 
according to scheduleaccording to schedule



What the NearWhat the Near--Term Future HoldsTerm Future Holds

USEPA regulations in developmentUSEPA regulations in development
–– TCR revisions/ Distribution systemTCR revisions/ Distribution system regsregs

Security concernsSecurity concerns
Data gathering for future regulationsData gathering for future regulations
–– CCL2, CCL3CCL2, CCL3
–– UCMR2UCMR2



TCR & Distribution SystemTCR & Distribution System
TCR review to consider monitoring, not TCR review to consider monitoring, not 
MCLsMCLs
Distribution system Distribution system regreg suggested by suggested by 
FACA2FACA2
–– Will consider crossWill consider cross--connection control, connection control, 

other O&M elementsother O&M elements
–– Discussion papers on EPA’s websiteDiscussion papers on EPA’s website

www.www.epaepa..govgov//safewatersafewater//tcrtcr

–– Workgroup now up and runningWorkgroup now up and running
Regulations years awayRegulations years away



Security IssuesSecurity Issues

BioterrorismBioterrorism monitoring?monitoring?
–– R&D effort to support large system source and R&D effort to support large system source and 

finished water monitoring forfinished water monitoring for bioterrorismbioterrorism
agentsagents

For all systems, a change in emphasis For all systems, a change in emphasis 
from terrorism to natural disasters from terrorism to natural disasters 
–– Emergency response preparationEmergency response preparation
–– Delivery of potable waterDelivery of potable water

Unknown if regulations will address theseUnknown if regulations will address these



Contaminant Candidate ListsContaminant Candidate Lists
CCL to be published every five yearsCCL to be published every five years
–List unregulated contaminants known or 

anticipated to occur in public water 
supplies that may require regulation

CCL criteria
–Consider adverse health effects
–Consider known or anticipated 

occurrence
–Consult with scientific community



Previous ApproachPrevious Approach
CCL1 based on best professionalCCL1 based on best professional
judgementsjudgements
–– ChemicalsChemicals
–– MicrobialsMicrobials

CCL1 regulatory determinations CCL1 regulatory determinations 
addressed 9 of 60 on listaddressed 9 of 60 on list
CCL2 is 51 leftCCL2 is 51 left--oversovers from CCL1from CCL1



CCL2CCL2 MicrobialsMicrobials
AdenovirusesAdenoviruses
CalicivirusesCaliciviruses
CoxsackievirusesCoxsackieviruses
EchovirusesEchoviruses
CyanobacteriaCyanobacteria (blue(blue--green algae), other green algae), other 
freshwater algae, and their toxinsfreshwater algae, and their toxins
Helicobacter pyloriHelicobacter pylori
MicrosporidiaMicrosporidia ((EnterocytozoonEnterocytozoon andand
SeptataSeptata))
MycobacteriumMycobacterium avium intracellulareavium intracellulare (MAC)(MAC)



CCL2 ChemicalsCCL2 Chemicals
1,1,1,21,1,1,2--tetrachloroethanetetrachloroethane 1,2,41,2,4--trimethylbenzenetrimethylbenzene
1,11,1--dichloroethanedichloroethane 1,11,1--dichloropropenedichloropropene
1,21,2--diphenylhydrazinediphenylhydrazine 1,31,3--dichloropropanedichloropropane
1,31,3--dichloropropenedichloropropene 2,4,62,4,6--trichlorophenoltrichlorophenol
2,22,2--dichloropropanedichloropropane 2,42,4--dichlorophenoldichlorophenol
2,42,4--dinitrophenoldinitrophenol 2,42,4--dinitrotoluenedinitrotoluene
2,62,6--dinitrotoluenedinitrotoluene 22--methylphenolmethylphenol (o(o--cresol)cresol)
AcetochlorAcetochlor VanadiumVanadium
AluminumAluminum BoronBoron
BromobenzeneBromobenzene DCPA monoDCPA mono--acidacid degradatedegradate
DCPADCPA didi--acidacid degradatedegradate DDEDDE
DiazinonDiazinon DisulfotonDisulfoton
DiuronDiuron EPTC (sEPTC (s--ethylethyl--dipropylthiocarbamatedipropylthiocarbamate))
FonofosFonofos pp--IsopropyltolueneIsopropyltoluene (p(p--cymene)cymene)
LinuronLinuron Methyl bromideMethyl bromide
MethylMethyl--tt--butyl ether (MTBE)butyl ether (MTBE) MetolachlorMetolachlor
MolinateMolinate NitrobenzeneNitrobenzene
OrganotinsOrganotins PerchloratePerchlorate
PrometonPrometon RDXRDX
TerbacilTerbacil TerbufosTerbufos
TriazinesTriazines and degradation products ofand degradation products of triazines triazines 
AlachlorAlachlor ESA and acetanilide degradation productsESA and acetanilide degradation products



CCL2 Regulatory DeterminationsCCL2 Regulatory Determinations
EPA reviewed 13 contaminants on EPA reviewed 13 contaminants on 
CCL2 for possible regulationCCL2 for possible regulation
PerchloratePerchlorate, MTBE, MTBE
11 others11 others
–– BoronBoron 2,6 2,6 DinitrotolueneDinitrotoluene
–– DacthalDacthal mono and mono and diaciddiacid degradatesdegradates
–– DDEDDE FonofosFonofos
–– 1,3 1,3 DichloropropeneDichloropropene TerbacilTerbacil
–– 2,4 2,4 DinitrotolueneDinitrotoluene 1,1,2,21,1,2,2--TetrachloroethaneTetrachloroethane
–– EPTCEPTC



Contaminant Candidate List 3Contaminant Candidate List 3
USEPA asked National Academy of USEPA asked National Academy of 
Sciences for adviceSciences for advice
–– Suggested topSuggested top--down approachdown approach
–– Consider universe of chemicals,Consider universe of chemicals,

microbialsmicrobials
–– Screen to possible contaminantsScreen to possible contaminants
–– Further winnow to draft CCLFurther winnow to draft CCL

Proposed models, QSARProposed models, QSAR
Very theoreticalVery theoretical



More About CCL3More About CCL3
National Drinking Water Advisory Council National Drinking Water Advisory Council 
reviewed NAS approachreviewed NAS approach
–– Determined that methods, resources currently Determined that methods, resources currently 

lackinglacking
–– Suggested alternative approach incorporating Suggested alternative approach incorporating 

best professionalbest professional judgementjudgement

USEPA asked for nominationsUSEPA asked for nominations
–– FR 71 #119, October 16, 2006, pp60704FR 71 #119, October 16, 2006, pp60704--6070860708

Draft CCL3 slated for late 2007Draft CCL3 slated for late 2007
Final CCL3 slated for late 2008Final CCL3 slated for late 2008



Unregulated Contaminant Unregulated Contaminant 
Monitoring Rule, 2Monitoring Rule, 2

USEPA is finalizing a second USEPA is finalizing a second 
Unregulated Contaminant Monitoring Unregulated Contaminant Monitoring 
RuleRule
–– Expected early 2007Expected early 2007

Monitoring during 2008Monitoring during 2008--20102010
USEPA will again manage dataUSEPA will again manage data
Based on lessons learned, should be Based on lessons learned, should be 
more user friendly...more user friendly...



Proposed UCMR ChemicalsProposed UCMR Chemicals
AcetochlorAcetochlor,, AcetochlorAcetochlor ESA and OAESA and OA
AlachlorAlachlor,, AlachlorAlachlor ESA and OAESA and OA
MetolachlorMetolachlor,, MetolachlorMetolachlor ESA and OAESA and OA
NitrosaminesNitrosamines
–– NDMA, NDBA, NDEA, NDPA, NMEA,NDMA, NDBA, NDEA, NDPA, NMEA, NPyrNPyr
DimethoateDimethoate
Terbufos sulfoneTerbufos sulfone
BDEBDE--47, BDE47, BDE--99, BDE99, BDE--100, BDE100, BDE--153, 153, 
245245--HBBHBB
1,31,3--dinitrobenzene, TNT, RDXdinitrobenzene, TNT, RDX



Worries About What’s Over the Worries About What’s Over the 
HorizonHorizon

HumanHuman--derived, environmentallyderived, environmentally--
persistent contaminants of possible persistent contaminants of possible 
health concern (HDEPCPHC)health concern (HDEPCPHC)
Disinfection byproductsDisinfection byproducts
Algal toxinsAlgal toxins



HDEPCPHCHDEPCPHC
PharmaceuticallyPharmaceutically--active compoundsactive compounds
–– Prescription drugsPrescription drugs
–– Over the counter medicationsOver the counter medications
–– Veterinary antibiotics and hormonesVeterinary antibiotics and hormones

Personal care productsPersonal care products
Endocrine disrupting chemicalsEndocrine disrupting chemicals
–– Estrogens and androgensEstrogens and androgens

PesticidesPesticides



HDEPCPHC Health WorriesHDEPCPHC Health Worries
Feminization of malesFeminization of males
HormoneHormone--influenced health effectsinfluenced health effects
–– DiabetesDiabetes
–– Early onset of pubertyEarly onset of puberty

Reproductive and developmental Reproductive and developmental 
effectseffects
Antibiotic resistanceAntibiotic resistance
Consumer fears about water safetyConsumer fears about water safety



What Do We Know About Health What Do We Know About Health 
Effects of These Materials?Effects of These Materials?

At environmental levels, very littleAt environmental levels, very little
Some information suggesting Some information suggesting 
pathogen resistance from veterinary pathogen resistance from veterinary 
use of antibioticsuse of antibiotics
Some information indicating effects Some information indicating effects 
on aquatic organisms from sex on aquatic organisms from sex 
steroidssteroids
Algal toxins may cause systemic Algal toxins may cause systemic 
damagedamage



Current StatusCurrent Status
Inadequacy of health, occurrence Inadequacy of health, occurrence 
and exposure information prevents and exposure information prevents 
regulatory effortsregulatory efforts
Few on CCL2 listFew on CCL2 list
Few on UCMR2 listFew on UCMR2 list
No USEPA regulatory efforts pendingNo USEPA regulatory efforts pending



Disinfection ByproductsDisinfection Byproducts
The more we look, the more we findThe more we look, the more we find
–– NN--nitrosonitroso compoundscompounds

Alternative disinfectants make Alternative disinfectants make 
alternativealternative DBPsDBPs
–– Chloramines Chloramines iodoacetateiodoacetate

HaloHalo--nitronitro--compounds may be more compounds may be more 
toxictoxic
We may be regulating the wrong We may be regulating the wrong 
thingsthings



AlgaeAlgae
SomeSome cyanobacteriacyanobacteria (blue(blue--green algae) green algae) 
produce toxinsproduce toxins
Many algae are a pain to treat, regardless Many algae are a pain to treat, regardless 
of toxicityof toxicity
–– Taste and odor problems from disinfection, Taste and odor problems from disinfection, 

decaydecay
–– Filter overloadsFilter overloads
–– pH fluctuationspH fluctuations

Much unknown about physiology, Much unknown about physiology, 
occurrence, impacts, toxicityoccurrence, impacts, toxicity



Summary Summary 
Concerns for the Here and NowConcerns for the Here and Now

Nutrients Nutrients algal growthalgal growth
Disinfection of nitrogenous organic Disinfection of nitrogenous organic 
carbon carbon DBPsDBPs
Disinfection of seawaterDisinfection of seawater--
contaminated sources contaminated sources DBPsDBPs
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